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Ontario 



Ministry of the 
Environment 



135 St. Clair Avenue West 

Toronto 195, Ontario 



We are pleased to present you with the 1972 operating summary for the 
water supply system serving your community. 



This summary contains data on the quality and quantity of water produced 
as well as relevant financial information. Of particular interest is the review 
of the year's activities in which significant items of these data are discussed in 
some detail by the operations engineer and his staff who, through their day-to- 
day involvement with the operation, are thoroughly familiar with the plant. 



supply. 



We appreciate your continuing interest in the operation of this water 





D. S. Caverly, 

Assistant Deputy Minister. 



D.A. McTavish, P. Eng. , 

Director, 

Project Operations Branch. 
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PROJECT 


Nominal 


DESCRIPTION 




CdpDdty 






MIGD 




35. Alfred 




Chlorination 


36. Anson, Hlndon & 




Chlorination 


Minden 






37. Blind River 




Pumping only 


38, Bolton 




Chlorination 


39. Bracebridge 




Chlorination 


40. Bradford 




Chlorination 


41. Brantford Twp. 




Chlorination 


42. Brock Twp. 




Pumping only 


43. Caledon E. 




Pumping only 


44. Chesterville 




Chlorination 


45. Clarke Twp, 




Pumping only 


46. Cookstown 




Chlorination 


47. Elmvale 




Pumping only 


48, Fauquier Twp. 


.07 


Chlorination, aeration, filtration, 
{iron removal) 


49. Frankford 


.54 


Pumping only 


50. Hanover 




Pumping only 


51. Havelock 




Chlorination (1 of 2 wells only) 


52. King Twp, - 






Schomljerg 


.14 


Zeolite softeners, chlorination 


53. Markham - Don Mills 




Chlorination, sequestering 


- John Street 




Chlorination. aeration, filtration, 
{iron removall 


- Steeles Ave. 




Chlorination, aeration, filtration, 
{iron removal) 


54, MitcheU 




Chlorination, aeration, filtration, 
(iron removal) 


55. Newcastle 




Chlorination 


56. OrangeviUe 




Pumping only 


57. Playfair Twp. 




Pumping only 


58. Port Perry 




Chlorination 


59. Preston 




Chlorination 


60. Ratter &Dunnet 


Pumping only 


61. Richmond Hill 


' Chlorination 


62. Richmond Hill - 


.47 1 Chlorination, pres. filtration 


Oak Ridges 


(iron removal) 


63. Shelbume 




Chlorination 


64. Stayner 




Chlorination 


65. Thedford 




Chlorination 


66. Vankleek Hill 


Chlorination 


67. Wellington 


Chlorination 


68. Whitby Twp. 


. IG Chlorination, aeration, filtration. 






(iron removal) 


69. Winchester 




Chlorination, sequestering 


70. Woolwich Twp. 




Chlorination, filtration, 
{Iron removal) 



(iv) 



INTRODUCTION 

Project Operations Branch of the Ministry of the Environment prepares annual 
operating summaries on staffed projects which have been in operation for at least one year 
^^Hnl^?S79 T"^^^'^^.« d^t^ f^^™ 70 ^ater supply projects, not all of which provide treatment 
During 1972, these projects supplied about 34 billion gallons of water, 30 billion gallons from 
surface water supplies and 4 billion gallons from ground water supplies. 

1 . ^u ^^^^ summary makes no attempt to delineate operating problems at individual 
plants. The nature of operating problems and unusual conditions, along with more detailed 
data, IS contained in individual plant operating summaries. 



m 



OPERATING DATA 



PLANT FLOWS 

Table I summarizes flow data, including maximum rates where 
available. Design capacities listed for projects affording physical treatment 
(that is, microstraining, sedimentation and filtration) do not include reduction in 
potential output due to in-plant use of water for purposes such as backwashing of 
filters. Where no treatment, or chemical treatment only (usually chlori nation) 
is provided, the maximum output is limited by pumpir^ capacity. 

A total of 33, 992 million gallons of water was produced: 30, 263 
mallion gallons by surface water supplies and 3, 729 million gallons by ground 
water supplies. Two projects, the Lake Huron Water Supply System, and the 
South Peel Water Supply System accounted for more than half of the total. 

"Complete " treatment was provided for 22, 116 million gallons 
of surface waters by twenty plants. Ten plants treated 1,315 million gallons of 
ground water for either the removal or sequestering of iron. 



TABLE I PLANT FLOWS 



GROUND WATER SUPPLIES 



SURFACE WATER SUPPL'ES 



PROJECT 


DESIGN 
CAFIftCITY 


TOTAL 
OUTPUT 


AVERAGE 
DAY 


MAXIMUM 


MAXIMUM 


DAY 


RATE 




m^tf 


miiiion qar 


mifhor ^1 


mittiofi col 


m^d 


Ambers tburg 


4.0 


297. 


, SI 


1.23 


2,5 


Ba.ncroft 




25.2 


.69 


.12 




Beaverton 


.55 


130 (jt. 


.36 


.73 




Blenheim 


1.0 


141. 


.39 


.56 


1.2 


Bobcaygeon 


.2 


20.3 


.56 


.11 




Cache Bay 




10.5 


.029 


.06 




Chalk River 




22.0 


.060 


.36 


.36 


Comber Twp. 












Dresden 


.5 


122. 


.33 


.74 


.95 


Dunnville 


20. 


3668. 


10.0 


14 




Ear Falls 


.14 


18.4 


.050 


.14 




Eganville 


.18 


23«t. 


.063 


.13 




Elgin Area WSS 


10. 


1285. 


3.51 


6.0 




Erao Twp. 


.08 


13.7 


.038 


.12 




Espanola 


1.5 


180ki 


.48 


.98 




Fenelon Falls 


.36 


70,7 


.19 


.33 


.52 


Geraldton 




160b; 


.44 


.99 




Go dc rich 


3.0 


384. 


1.05 


2,4 


3.0 


Haile ybu ry 


1.5 


174. 


.48 


.80 




Harrow 




Not 


Available 




Hastings 




23.9 


.065 


.28 




Lake Huron WSS 


37. 


7780. 


21.3 






Lambton County WSS 




3873. 


10.6 


23.8 


39 


Marmora 


.23 


33.7 


.092 


.17 




Meaiord 


2.9 


322. 


.88 


1.32 


2.0 


Michipicoten Twp. 




Not 


Available 




Moosonee 


.11 


39.9 


. 11 


.20 




Red Lake 


.25 


101. 


.27 


.37 




Rockland 


.8 


a 55.1 


.45 


.58 




Southampton 


1.0 


150 «si 


.41 


1.3 




South Peel - L»kevSew 


48. 


9422. 


24.7 


54,5 


57 


Union WSS 


16. 


1636 


4.47 


8. 58 


12 


Warfcworth 


.10 


16.5 


.045 


.08 




Watford, Wyoming ftPlynipton 




65.3 


.18 









DESIGN 


TOTAL 


AVEfWGE 


MAXIMUM 


IWUdMUM 


PROJECT 


CAfiftCITY 


OLTTPUT 


DAY 


DAY 


RATE 




mgd 


million gol 


miflicn 991 


nuriron gal 


mf d 


Alfred 




20.1 


.055 






Anson, Hindon & Minden 




15.8 


.043 


.09 




niind River 




57.4 


.16 


.26 




Kolton 




77 SSI. 


.21 


.32 




Bracebridct 




89.8 


.25 


.35 




Eradford 




122. 


.33 


.55 




Brantford Twp. 




19.9 


.054 


.24 




Brock Twp. 




21.1 


.058 


. 16 




Caledon E. 




17.4 


.048 


.20 




ChesterviUc 




19.4 


.053 


. 16 


.23 


Clarke Twp. 




15.2 


.042 


. 10 




Cooks town 




135. 


.37 


.75 




Elmvale 




37.5 


,10 


.25 




Fauquier Twp. 


.07 


15.0 


.041 


.06 




Frankford 




34.0 


,093 


.22 




Hanover 




9.7 


.026 






Havelock 




30 (11 


.082 






King Twp. - Schomberg 


.14 


15.4 


.042 


.09 




Markham - Don MUls 




313. 


.86 


1.5 


2.5 


- John Street 




88. b 


.95 


5.0 


5.8 


- Steeles Ave. 




266. 


.72 


1.2 


1.2 


TOTAL 




677. 


1.82 






Mitchell 




160 est 


.44 


.66 




Newcastle 




18.1 


.050 


.12 




Orangeviile 




330 «» 


.91 






Playfair Twp. 




Not Recorded 




Port Perry 




100 «.i 


.28 


.57 




Preston 




140. 


.38 






Ratter b Dunnet 




10.1 


.028 


.08 




Richmond Hill 




148. 


.41 


.70 




Richmond Hill - Oak Ridges 


.47 


41.7 


.11 


.28 




Shelbume 




80.0 


.14 






South Peel - Brampton 


1.8 


ei.5 


.17 






- Ching, Wells 




336. 


.92 






Stavne r 




69.5 


.19 






Thedford 




18 «t 


.049 


. 13 




Vankleek Hill 




24.2 


.066 


.09 




Wellington 




23.3 


.084 


. 15 




Whitby Twp. 


.16 


28"! 


.076 


. 17 




Wltichesler 




49.6 


.14 


.22 




Woolwich Twp, 




5.6 c- 


.047 


.13 





a - 122 days operation 



b - 92 days operation 
c - 120 days operation 



WATER QUALITY 
Bactertological Quality 



Tables II and III are summaries of bacteriological sampling carried out during 
1972. The indicator organisms used were total coliform. The results for raw water are 
tabulated to provide an approximation of geometric means taking the logarithm of coliforms 
less than 4 as being 0, from 4 to 32 as 1, from 33 to 320 as 2 and coliforms greater than 
320 as 3. The geometric mean of n samples is antilog (log x^ +log Xn + ... log xn) 

n 

Samples of treated water are taken leaving the plant and in the distribution 
system up to the point of delivery of the water, which in some cases is the ultimate consumer 
and in others the municipal distribution system. 

Chemical Quality 

The results of chemical analysis are shown as arithmetic mean values in 
Tables IV and V for surface waters and ground waters respectively. Where no treatment is 
provided, or where treatment does not alter the parameter, the figure shown is of all anlyses, 
both raw and treated water. In many cases these averages are based on very few samples, 
for example, the high manganese concentration shown for Anson, Hindon and Minden 
(Table V) is based on two samples taken the same day - no further analyses for manganese were 
done on subsequent samples. 



4 



Physical Characteristics 

Turbidity, color and temperature data for surface water supplies 
and turbidity and color for ground water supplies is contained in Tables VI and VII. 
Where no facilities exist for the removal of turbidity and color (coagulation and 
filtration), that is, where raw water with, perhaps, chemical addition is pumped 
directly into the distribution system, averages of all samples are shown as treated 
water. Ground water temperatures are assumed to be constant and equal to ground 
temperatures, therefore they are not recorded. It would appear from the limited 
data on turbidity and color that ground waters (Table VII) frequently exceed the 
desireable criteria of 1.0 F. T. U. turbidity and 5 units apparent color. 



TABLE II 



BACTERIOLOGICAL QUALITY 



SURFACE WATER SUPPLIES 



PROJECT 


WG. CHLORINE] 
RESIDUAL 

mg/ 1 




NUMBER OF SAMPLES HAVING TOTAL COLIFORMS (per 100 ml.) OF: | 





1 - 3 


4-32 j 33- 320 1 


>320 T 


1 


>i 





> 1 1 


RAW WATER _[ 


LEAVING 


PLANT 


IN DlSTRier SYSTEM] 


Amhersttaurg 


.6 


2 








4 


45 


51 


1 


165 


3 


Bancroft 


.5 


9 


10 


13 


4 


2 


36 





168 


4 


Beaver ton 


.5 


3 





5 


4 





12 





23 


1 


Blenheim 


.7 


28 


4 


11 


2 





45 





90 





Bobcaygeon 


.5 


2 





17 


14 




35 





139 





Cache Bay 


.6 


15 


2 


4 








20 


1 


148 





Chalk River 


.5 


1 


3 


10 


12 





48 


1 


142 


8 


Dresden 


1.1 


1 








6 


24 


34 


3 








Dunnville 


.5 


3 


1 


6 


23 


12 


45 


3 








Ear Falls 


.3 


H 


3 


8 


5 





43 


2 


25 


2 


Eganville 


.4 


40 


1 


1 


1 





170 


3 








Elgin Area 


.7 


15 





1 








35 





25 





Emo Twp. 


.7 








2 


2 


39 


90 





177 





Espanola 


.8 


10 


3 


9 


3 





27 


1 


117 


5 


Fenelon Falls 


.5 


4 


8 


10 


10 


12 


22 





240 





Geraldton 


1.0 


1 





3 








4 





16 





Goderich 


.6 


15 


5 


15 


10 


1 


52 





200 


1 


Haileybury 


.5 


13 














4 





17 


1 


Harrow 




23 


7 


10 


8 


3 


51 





102 





Hastings 


.7 























193 


30 


Lake Huron 


.4 


1 




















6 





Lambton County 


.6 


27 


8 


12 


4 





366 








1 


Marmora 


.5 








4 


5 





8 





37 





Meaford 


.4 


9 


4 


9 


lb 


8 


42 





83 


1 


Michipicoten Twp. 




2 


1 


3 


4 





16 





44 





Moosonee 


.5 


9 


3 


5 


4 





21 


1 


1 





Red Lake 


.7 

















49 





50 


1 


Rockland 


.7 





























Southampton 


.5 


21 


4 


4 


2 





1 





80 


4 


South Peel - LakevieW 


.5 


10 


8 


13 


18 





50 





535 


3 


Union WSS 


.5 


8 





12 


24 


6 


38 





497 


5 


Warkworth 


.7 








1 


1 


1 


2 





7 





Watford, Wyoming & PlyniptCin 


















20 






TABLE III 

GROUND WATER SUPPLIES 



BACTERIOLOGICAL QUALITY 



PROJECT 


AVG CHLORINE 
RESIDUAL 
ma/i 




NUMBER OF SAMPLES HAVING TOTAL C0LIF0RMS(Der 100 ml ) 


DF 





1-3 14-32 1 33 - 320 


>S20 1 


1 ^, 





>i 


RAW WATER | 


LEAVING PLANT 


IN DISTT^IB 


. SYSTEM 


Alfred 


.4 


4 


5 


13 


u 


2 


61 


4 


36 





Anson, Hindon & Minden 


.3 


1 











1 








34 





Blind River 





2 














41 











Bolton 


- 


7 




















16 


2 


Bracebirdge 


- 























360 


4 


Bradford 


.6 





























Brantford Twp. 


.4 





























Brock Twp. 


- 


14 




















21 


1 


Caledon East 


00 


30 





1 














14 


1 


Chesterville 


.5 


7 





2 


1 





6 





40 


3 


Clark Twp. 




















18 





60 


1 


Cooks town 


- 


3 




















6 


3 


Elmvale 





89 


1 


1 














106 


18 


Fauquier Twp. 


.5 


14 








1 





14 


1 


30 





Frankford 





24 














7 





100 





Hanover 


- 


14 


4 


2 








8 


1 








Havelock 


- 


1 




















31 





King Twp. - Schomberg 


- 


22 














22 





42 





Markham 


.5 


80 














54 





246 





Mitchell 


- 


53 


1 











34 





72 


1 


Newcastle 


.4 


14 














10 





47 





Orangeville 
































Playfair 





41 


























Port Perry 


- 





























Preston 


- 





























Ratter & Dunnett 





15 


























Richmond Hill 


- 





























Richmond Hill-Oak Ridges 


.7 


1 














1 





15 





South Peel - Brampton 


- 

















39 


16 








- Ching. Wells 


- 


70 














140 











Stayner 


- 


48 














30 





61 


1 


Thedford 


- 


20 














21 





41 





Vankleek Hill 


.5 


29 


2 





6 


2 


40 





64 





Wellington 


1.1 


16 


5 


8 


17 


3 


30 


1 


118 





Whitby Twp. 


.5 


7 














8 





12 


1 


Winchester 


- 





























Woolwich Twp, 


.2 


5 














5 





8 


1 



TABLE IV 



CHEMICAL CHARACTERISTICS 



SURFACE WATER SUPPLIES 
















NOTe Dota showr Qs RAW/ TREATED of as 


average of 


all samples 


see TexT J 




HARDNESS 


ALKALIWTY 


IRON 


CHLORIDE 


pH 


FLUORIDE 


MANGflNESE 


AMMONIA 


KJELDAHL 


NITRATE 


TOTAL 


PHENOL 


SULFATE 


MBAS 


PROJECT 


















NITROGEN 


+NtTRITE 


PHOSPHORUS 










m^/l CaCO, 


mg/l CaCOj 


m^'t ft 


mq/ICI' 


pH units 


rrM]/l F" 


mo/l Mn 


mg/i n 


ma /I N 


mfl/i N 


mfl/r P 


uwney^pH 


mfl/i sq,-' 


mg/l LAS 


Amherstburg 


115 


83/72 


.80/<.05 


25 


7.9/7.4 


0.1 


















Bancroft 


45 


30 


.06 


4 


7.5 




















Blenheim 


130 


94/ HO 


.54/. 05 


22 


8.0/7.3 


.1/.6 


















Bobcaygeon 


85 


60 


.17/. 07 


B 


7.9 




















Cache Bay 


26 


15 


.60 


3 


7.2 




















Dresden 


230/200 


165/97 


3. 5/. 7 


20 


7.8/8.3 




















Dunnvitle 


145 


103 


.40 


25 


8.1 


<.l 


















Ear Falls 


36 


35 


.42 


<1 


7.4 




















Eganville 


58 


40 


.10 


6 


7.4 




















Elgin Area 


130 


98/87 


6,8/<,05 


22 


8.0/7.5 


.1/1,1 




.02/. 02 


.24/. 15 


.02/,n2 


.03/. 008 








Emo Twp. 


28 


27/53 


.37/. 11 


<l/7 


7.2 




















Espanola 


35 


17 


.13 


6 


7.3 


.1/1.0 


















Fenelon Falls 


58 


42 


.17 


5 


7.4 




















Geraldton 


135 


125 


,17 


< 1 


7.8 




















Goderich 




88 


.40/. 08 


10 


8.1/7.7 


.1/.8 


















Haileybury 


35/53 


20 


1.3/. 13 


3 


7.8 


.2 


















Harrow 


120 


80 


.38 


29 


7.7 




















Hastings 


106 


87 


.12 


7 


8.2 




















Lake Huron 


105/106 


78/76 


^.l/<.06 


6/7 


7.9/7.7 


.1 








.35 










Lamblon County 


100 


80 


.35 


7 


8.1 




















Marmora 


95 


74 


.10 


5 


7.8 




















Me af Orel 


95 


74 


.05 


6 


8.1 


<.l 


<.02 






,2 








<.l 


Michipicoten Twp. 


60 


35 


<.05 


1 


7.5 




















IMooaonee 


160 


140 


.80/. 09 


130 


7.7/7.6 


.2/. 5 


















Red Lake 


26 


24 


.5 


1 


7.0 




















Rockland 


55 


36/23 


. 48/. 05 


7 


7.7/7.0 




.07/. 01 


.07/. 01 


.51 












Southampton 


110 


90 


.6/. 2 


8 


8.0 


.2 


















South Peel - Lakevlew 


130 


98 


.25 


32 


7.5/7.1 


.3/1.0 


-/.ll 


.04 








40/4 






Union 


118 


84/69 


.6/<.05 


22 


7.9/7.4 






.05/. 02 


,36/, 15 


.28/. 24 


.05/. 02 








Warkworth 


220 


205 


.20/. 05 


7 


8.2 


.1 




.05/. 02 






.04 








Watford, Wyoming & Plympton 


110 


82 


<.05 


8 























TABLE V 

GROUND WATER SUPPLIES 



CHEMICAL CHARACTERISTICS 



NOTE Daici ^hown q* RAW/ TREATED of as dveragc of oil somplesisf* t«t) 





HARDNESS 


ALKALINITY 


IRON 


CHLORfOe 


pH 


FUJORiDE 


MANGAwese 


AMMONIA 


KJEUDAHL NITKATeI TOTAL 


PHENOL 


SULFATE 


MSAS 


PROJECT 


















NITTOGEN + NITRITE'PHOSPHORUS 










mij/l CaCOj 


n\qy\ CaCOj 


mg/l Ft 


m^/l C(" 


pH unife 


mq/\ f 


ng/l Mn 


mg/l N 


mg/r N mg/l N 


nig/l P 


ug/l C^^ 


mg/l SOi' 


mg/l LAS 


Alfred 


285 


480 


.21 


1100 


7.3 




















Anson, Hindon ^ Minden 


no 


91 


.25 


4 


7.9 




5.8 
















Mind River 


172 


150 


Tr. 


8 


7,8 


.2 


















Bolton 


175 


220 


.45 


22 


7,8 




















Bracebridge 


44 


19 


.20 


13 


7.3 




















Bradford 


290 


260 


.95 


7 


7,6 






. 15 


.29 








40 




Catedon East 


250 


210 


.30 


20 


7.8 




,04 


.08 










38 




Chesterville 


400 


295 


,70 


108 


7.7 






.20 


.34 


,01 








.01 


Clark Twp. 


315 


250 


<.05 


20 


7.5 




















ElmvaJe 


190 


190 


.05 


5 


7.8 




















Fauquier Twp. 


350 


340 


1,2/. 7 


7 


7.0/7.8 




















Frankford 


280 


230 


.05 


15 


7.5 






.01 


.22 


5.5 


.02 








Hanover 


400 


230 


1.0 


5 


7.6 
















170 




Havelock 


325 


260 


.10 


35 


7.4 




















King Twp. - Schomberg 


250/245 


320/460 


1.9/1.3 


5 


8.0 




















Markham - Don Mills 


312 


265 


.36 


37 


7.6 




.08 


<.01 




.05 


.01 


4 


47 




- German Mills Well 


400 


340 


1.1 


29 


7.5 




.10 


.42 




.09 




8 


60 




- Satiislon Well 


390 


330 


1.0 


29 


7.6 




.06 


.54 








2 


60 




Mitchell 


255 


205 


.75/<.05 


6 


7.8 




















Newcastle 


420 


285 


.60 


78 


7.5 




















Playfai r 


350 


350 


■<.05 


10 


7.5 




















Port Perry 


210 


220 


.30 


6 


7.7 




















Ratter fc Dunnet 


280 


220 


<.05 


25 


7.6 




















Richmond Hill - Oak Ridges 






1.5/. 45 




7.S 




















South Peel - BeatSy Hunter 


540 


330 


-/.25 


12 


7.3 


.1 




.08 








2 






- Cblng. Wells 


270 


250 


.80 


14 


7.5 


.2 




.16 














Stayner 


250 


230 


.15 


4 


7.7 




.04 
















Thedford 


90 


210 


.20 


28 


8.0 


1.9 


















Vankleek Hill 


320 


260 


.35 


55 


7.3 




















Wellington 


315 


275 


.06 


30 


7.2 




















Whitby Twp, 


265 


230 


.7 


7 


7.6 






.5 




.01 










Winchester 


260 


270 


.17 


100 


7.8 




















Woolwich Twp. 


300 


ZIO 


.75/. 15 


2 


7.8 






.11 













TABLE VI 

SURFACE WATER SUPPLIES 



PHYSICAL CHARACTERISTICS 



PROJECT 


TURBIDITY 




APPARENT COLOR 


!l TEMPERATURE 1 


RAW WATER 


TREATED WATER | 


RAW 


WATER 


TREATED WATER 1 


AVERAGE 


MAXIMUM 


AVERAGE 


MAXIMUM 


AVERA<iC 


MAXIMUM 


% ot jample 


AVERAGE 


MAXIMUM 


AVERAGE 


MAXIMUM 


% of lampla 








FTO 


FTU 


FTU 


FTU 


> (jD rru 


unils 


uniTi 


units 


unili 


> 5 uniti 


' F 


'f 


Amherstburg 


12 


40 


.3 


3.3 


4 


20 


80 


<5 


<5 





52 


79 


Bancroft 






2.2 


4 


80 






20 


40 


70 






Blenheim 


9 


90 


1.0 


3 




20 


70 


<5 


<5 





48 


69 


Bobcaygeon 


3 


6 


1.7 


4 


40 


20 


30 


10 


20 


60 






Cache Bay 






2.3 


3 


100 






60 


125 


100 






Dresden 


140 


360 


17. 


115. 


100 












48 


80 


Dunnville 


17. 


115 


17. 


115 


100 


10 


35 


10 


20 




46 


72 


Ear Falls 






5 


8 


100 






30 


50 


100 






Eganville 


3 


10 








20 


30 








46 


68 


Elgin Area WSS 


30 


210 


.2 


.7 





15 


15 








52 


70 


Emo Twp. 


8 


12 


.8 


3.5 


30 


50 


70 


< 5 


15 


10 


51 


70 


Espanola 






2 


4 


85 






5 


20 


50 






Fenelon Falls 


2.4 


4 


3.0 


3 


100 


25 


30 


15 


20 


100 


49 


78 


Geraldton 






2.1 


6.5 


70 






15 


40 


70 






Goderich 


14. 


34 


1.0 


1.4 


30 


10 


30 


< 5 


<5 





45 


73 


Haileybury 


14. 


30 


3.0 


12. 


85 


65 


85 


10 


20 


25 


50 


64 


Harrow 






6.0 


40. 


90 






5 


5 









Hastings 






3.0 


3 


100 






15 


15 


100 






Lake Huron WSS 


6.5 


95 


.4 


5 


1 






<5 


<5 





50 


74 


Lambton County WSS 






10 


10 


100 






<5 


<5 





47 


67 


Marmora 


1.8 


3 


1.8 


3 


75 


25 


30 


15 


30 


90 






Meaford 


1.7 


12 


.7 


5 


10 


<5 


<5 


< 5 


<5 





43 


66 


Michipicoten Twp. 






1.1 


2.5 


25 






10 


25 


50 






Moosonee 


4.7 


10 


2.5 


8 


55 


140 


225 


5 


50 


65 


41 


62 


Red Lake 






1.0 


2 


35 






15 


30 


95 






Rockland 


3.0 


3 


.5 


2.5 


5 


40 


70 


< 5 


5 





38 


42 


Southampton 


5.0 


56 


6,0 


20 


90 


10 


30 


5 


10 


10 






South Peel - Lakeview 


8.9 


65 


1,6 


2.5 


65 


5 


30 


< 5 


10 


5 


48 


74 


Union WSS 


10. 


20 


.7 


6.6 


5 


5 


20 


< 5 


<5 





52 


75 


Warkworth 


4 


4 


2 


2 


100 


15 


15 


< 5 


<5 









Watford, Wyoming & 






1.0 


1 









5 


5 









Plympton 



























10 



TABLE VM 




PHYSICAL CHARACTERISTICS 










GROUND WATER SUPPLIES 














PROJECT 


RAW 


WATER 


TURBIDITY 

TREATED WATER 


RAW 


WATER 


COLOR 

TREATED WATER 


iVEflflOE 

FTU 


MAXIMUM 

FTU 


AVERAGE 
FTU 


MAXIMUM 
FTU 


% of Mmples 
> 1 PTU 


AVERAGE 


MAXIMUM 
un i 1% 


AVERAGE 
units 


MAXIMUM %o(«mp(« 
uni1i > 5 unlti 


Alfred 
















<5 


<5 





Anson, Hindon & Minden 






35 


40 


100 












Bolton 






2 


4 


75 






10 


20 


50 


Bracebridge 






3 


6 


85 






15 


50 


50 


Clarke Twp. 






1.2 


1.5 


80 






<5 


<5 





Elmvale 






1 


1 









<5 


5 





Fauquier Twp. 






^ 


8 75 






10 


20 


100 


Havelock 






1.5 


1.5 


100 






<5 


<5 





King Twp. - Schomberg 


8 


15 


2 


6 


70 


35 


60 


10 


20 


45 


Markham 


8 


10 


1.5 


1.5 


100 


20 


30 


5 


5 





Mitchell 


6 


10 


2 


3 


100 


15 


20 


<5 


< 5 





Newcastle 






3.5 


6 


100 






<5 


< 5 





South Peel - Brampton 


1 




4 


6 


100 






10 


20 


70 


- Ching. Wells 






6 


12 


100 






15 


30 


100 


Whitby Twp. 


9 


12 


6 


10 


50 


15 


20 


<5 


5 
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PROCESS DATA 

The results of raw water algae enumeration are summarized in Table VIII tabulating 
averag^e monthly values of total algae. Data on microstrainer performance was available only from 
the Union WSS which uses a microstrainer medium with openings of 35 microns. 

The quantities of chemicals used in the treatment processes including disinfection 
are presented in Table X for both surface water and ground water projects. Sodium silicate is 
used as a flocculant aid in the surface water projects as "activated silica". Its use in ground water 
projects is for sequestering iron. Of the three plants using polymers, Emo Township used 
NACOLYTE 671 and Moosonee and Rockland used SEPARAN. 

The data available on filter operation is summarized in Table XI. Since many of 
these plants are not staffed 24 hours per day, the filters are washed at regular intervals rather 
than on the basis of head loss. 



TABLE VIII 



TOTAL ALGAE - RAW WATER 



PROJECT 


1972 

AVERAGE 
A.SU./ml 






TOTAL ALGAE - ,n Areal 


Standard Units 


per milliliter 






JAN 


FEB 


MAR 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


HOV 


DEC 


Dunnville 


720 


810 


420 


460 


530 


860 


820 


560 


1090 


710 


900 


630 


700 


Goderich 


1300 


- 


43 


94 


- 


7700 


750 


130 


340 


- 


- 


320 


- 


Lake Huron 


345 


260 


210 


74 


250 


1000 


5270 


1470 


2240 


- 


- 


100 


170 


South Peel 


244 


230 


74 


75 


190 


580 


470 


440 


130 


280 


160 


130 


89 


Union 


4440 • 


5410 


5330 


2730 


5040 


3970 


5800 


3870 


4210 


5660 


4880 


5060 


4110 



TABLE IX 



MICROSTRAINER PERFORMANCE 



PROJECT 


TOTAL 




BLUE -GREEN 


GREEN 1 


flagellates! 


DIATOMS 1 


ASU/ml 


•A 
ftdC 


ASU/tnr 


•A 


ASU/ml 


•A 

r«d!l 


ASU/m 1 




ASU/ml 


•A 
redS. 


applied 


eff 


oppllid 


tff 


applied 


tff 


applied 


tff 


appliad 


«ff 


IXinnville 
Union 


720 
4440 


1540 


66 


65 

254 


120 


54 


170 
650 


150 


77 


85 
256 


180 


30 


400 
3280 


1090 


68 
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TABLE X 



CHEMICALS USED 



PROJECT 


CHLORINE 


ALUM 


SOOtuM 

SILICATE 


SOWUM 
BICAfte. 


POLfMER 


LIME 


SODA 

ASH 


ACTIVSTED 
CAflBOW 


SOOtUM 
CHLORITE 


POT 
PERMAN6. 


D.E. 


CALGON 


500ILTM 
CHLORIDE 


FLUORIDE 1 


LIOWD 


NoOCl 


LIQUID 


DRY 


HjSiF, 


No.SiF, 

10 tb 




lo' lb 


gallons 


lo' go 


lO' IB 

1 


lo' lb 


lo" tlJ 


lb 


lo' tb 


lo' lb 


to^ lb 


lO' lb 


lb 


lO' lb 


lo' 16 


lo' lb 


gallons 


SURFACE WATER SUPPLIES 


12. 




11. 




7.2 


1.1 
























Amherstburg 


Bancroft 




370 
































Beaverton 


1.6 


































Blenhe i m 


2.3 




7.0 




1.3 






















52 a 




Bobcaygeon 


0.7 
























10 










Cache Bav 




197 
































Chalk River 


0.8 


































IXinnviUe 


37. 


































Dresden 


3.9 






46 


30 


7.7 




96 








850 












Ear Falls 


0.4 


































Eganville 




775 




26 




























Elgin Area 


25. 




191. 




























8.4 


Emo Twp. 


1.0 




1.0 




0.3 




67 




12 


















Espanola 


4.2 
































4.5 


Fenelon Falls 


1.7 


































Geraldton 


3.8 


































Goderich 


4.3 




7.3 




0.3 


1.1 






















3.7 


Hastings 


0.7 


































Hai ley bury 


3.1 




15. 




5.5 






35 




















Lake Huron 


87 




123. 






























Lamblon County 


27 
































81 


Marmora 


1.0 
























7.9 










Meaford 


3.4 


































Moosonee 




950 




40 






333 




24 














54 




Rockland 


1.9 






3.3 






306 




7.5 


















Red Lake 


3.7 


































Kouthampton 


1.5 
























14 










South Peel - I.akeview 


115. 




86. 
















82. 












339. 


I'nion WSS 


41. 




66. 




22 


5.0 








2.3 
















Warkworth 




515 




2.0 




























GROUND WATER SUPPLIES 




































Alfred 




575 
































Bradford 




106 Ij 
































Branlford Twp. 




44 
































ChestervUle 




333 
































Fauquier Twp. 




342 
































King Twp. - Schomberg 






























100 






Markham - Don Mills 


3.3 








82 


























- John Street 


3.3 


































- Steeles Ave. 


2.3 


































Newcastle 




1830 
































Port Perrv 




1042 
































South Peel Wells 




2200 
























21 








Thedford 




260 
































Vankh-ek Hill 




2585 
































Wellington 




28 
































Winchester 




577 






44 


























Woolwich Twp. 




64 
































TOTAL USED 


393 


12790 


508 


117 


193 


15 


706 


131 


44 


2.3 


82 


850 


32 


21 


100 


106 


437 


Number of Plants 


28 


18 


9 


5 


9 


4 


3 


2 


3 


1 


I 


1 


3 


1 


1 


2 


5 
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TABLE XI 



FILTER OPERATION 



PROJECT 


TYPE OF FILTER 


NUMBER ond 
SIZE OF FILTERS 

n I iq ft 


AVERAGE TURBIDITY 
FORMAZIN UNITS 


FILTER RUN 
hour 1 


FILTER WASH 
WATER USED 
"/o o( output 


APPLIED 


FILTERED 


AVERAGE 


MINIMUM 


SURFACE WATER PROJECTS 


4 X 416 


3.7 


■1 


48 






Amherstburg 


Gravity, dual media 


Be aver ton 


Pressure, sand 


4 X 63 




• ij 




4 


Blenheim 


Gravity, dual media 


3 X 79 




1 n 


11 


7 




Bobcaygeon 


Vacuum, D. E. 


1 X 180 


3. 


4- . \J 

1 7 


8 


Eganville 


Gravity, sand 


2 X 38 




4. ■ 1 


24 
62 






Elgin Area WSS 


Gravity, dual media 


2 X 1040 




.2 


22 

1 


4 


Emo Twp. 


Gravity, multi-media 


1 x23 




.8 
3. 


4 
4fl 


Fenelon Falls 


Pressure, sand 


2 X 50 


2.4 


1 


12 
2 
1 


Code rich 


Gravity, dual media 


4 xl44 




1,0 


TO 

63 

77 

42 


17 

7 
7 


Haileybury 


Gravity, dual media 


3x 140 




3. 


Lake Huron WSS 


Gravity, dual media 


12 X 1100 


6.5 


. 4 


2 


Marmora 


Vacuum, D. E, 


8 X 16 


1. 8 


1. 8 


6 


Meaford 


Gravity, anthracite 


2 X 625 


1. 7 


7 








Moosonee 


Gravity, sand 


2x28 




2 5 


17 


8 


5 


Rockland 


Gravity, dual media 


2 X 113 




.5 
2 9 


2 


Southampton 


Pressure, D. E. 


2 X 206 


5. 








South Peel - Lakeview 


Gravity, dual media 


18 X 1000 




1 6 


47 
50 


27 
24 


O 


Union WSS 


Gravity, dual media 


4 X 650 


1. 5 


7 


2 


Warkworth 


Gravity, sand 


1 X 35 


4. 


9 


2 


GROUND WATER PROJECT 


^ (Iron Removal Plant 
Pressure, sand 


s) 
2 X 13 




5 

1 5 








Fauquier Twp. 


Markham - Steeles Ave. 


Gravity, sand 




8 








Mitchell 


Pressure, anthracite 


1 x200 













Richmond Hill-Oak Ridges 


Pressure, anthracite 


4x 33 




£j 






- 


South Peel - Brampton 








4 
6 






* 


Whitby Twp. 


Pressure, sand 


1 X 44 






> 




Woolwich Twp. 


Pressure 
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PLANT STAFF 

Of the twenty three projects listed in Table XII as being Ministry staffed, 
Amherstburg, Dunnville, Elgin Area WSS. , Goderich, Haileybury, Lake Huron, 
Lambton WSS. , South Peel WSS. , and Union WSS. , are supervised 24 hours per day, 
The others are supervised 8 hours per day or less. Chesterville, Ear Falls, 
Eganville, EmoTwp., Espanola, Frankford, Haileybury, Moosonee, Red Lake, 
Rockland and Winchester are operated in conjunction with other projects in the 
municipality or area. Total staff complement charged to the project is shown as a 
function of plant size in Graph No. 1 for all staffed projects listed in Table XII. 



30 



20 



(0 
8 
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z 

UJ 
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o 
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O 



I 
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0.6 

0.4 
0.3 — 



TTT 



Ml Ml 



TT-r 




0.2 



-.1 if' 



I I 1 
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PLANT STAFF 
as a function of 
PLANT SIZE 

Regress/on line log,oY = - 1.5(9 + 0.597 log,oX 

r = 0.90 n: 23 

Where X - design capdcity in 10' gpd 
Y = total plont stoff 



.06 .06 .1 



1#[ I I I 



J_ 



_L 



.2 .3 .4 "6 .8 I ^2 

DESIGN CAPACITY - million gallons per day 



8 lO 
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20 
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TABLE XII 



PLANT STAFF 



PROJECT 


SUPERINTENDENT 


ASSISTANT 
SUPERINTENDENT 


a: 

1 

it! 
o 

UJ 

X 

o 


1 MECHANIC 


ELECTRICIAN 


z 
(/I < 

tc z 

K X 

z o 

O UJ 

u h- 


>- 
q: z 

< y 

O X 

m u 

< UJ 

-1 1- 


< 

a. 
o 


q: 

UJ 

Q. 
UJ 
UJ 

it 

O z 
d: < 

O -5 


cr 

UJ 

tr 

o 

m 
< 

-1 


TOTAL 




Amherstburg 


1 














6 






7 




Bobcaygeon 






1 
















1 




Blenheim 






1 










2 






3 




Chesterville 






0.5 
















0.5 b 




Dunnville 


1 






1 








6 






8 




Ear Fails 






0.5 
















0.5 b 




Eganville 






0.5 










0.5 






1 b 




Elgin Area WSS 


1 






3 a 








6 




2 


12 




Emo Twp. 






1 
















1 b 




Espanola 






0.5 










0.5 






1 b 




Fenelon Falls 






1 
















1 




Frankford 






0.25 
















0.25c 




Goderich 






1 










4 






5 




Haileybury 


0.5 














3.5 






4 b 




Lake Huron WSS 


1 






2 a 


1 


1 


1 


11 






17 




Lambton WSS 


1 














6 






7 




Markham 






1 










2 






3 




Moosonee 






0.5 










0.5 






1 b 




Red Lake 






0.5 
















0.5 b 




Rockland 






1 










0.5 






1.5 b 




South Peel WSS 


1 




1 


4 




1 




18 


2 


2 


29 




Union WSS 


1 






1 


1 






5 


2 




10 




Winchester 






0.5 
















0.5 b 


it! 



a - Includes two Maintenance Technicians 

b - Jointly operated with water pollution control plant 

c - Jointly operated with Trenton, Sidney Twp. and Frankford WPCP's 
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OPERATING EXPENDITURES 



The cost of operation of the water treatment plants used in this report include payroll 
of staff employed at the plants, fuel, power, chemicals, general supplies, equipment, repairs 
and maintenance, sundry, water, and travel. The cost of head office supervision, including 
travel, accounting, purchase and inspection, is not charged against the projects. 

An explanation of items included in each of the categories of the operating costs follows: 



1 . Pav roll 



2. Fuel 

3. Power 

4. Chemicals 

5. General 
Supplies 

6. Equipment 



7. Repairs & 
Maintenance 



- Regular: Staff salaries, including pension, medical plan and 
Workmen's Compensation payments. 

- Casual: Salaries of labour employed on a temporary or part- 
time basis during staff shortages, or for part-time work. 
Workmen's Compensation payments are also included. 

- Include fuel oil, natural gas or propane used for heating. 

- Includes hydro-electric power plus natural gas, gasolitie, 
diesel fuel, if used for power generators. 

- Includes all process chemicals, 

- Includes laboratory reagents, laboratory equipment replacement, 
cleaning materials, lubricants, stationery, uniforms, light bulbs, 
instrument charts, books, etc. 

- Includes equipment to be used in the treatment process, laboratory 
building, grounds, maintenance, and small tools. 

- Includes goods and services (excluding Ministry staff) used in the 
repair and maintenance of process, electrical equipment and build- 
ings, inspections, packing materials, paints, etc. 
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8. Sundry 

9. Water 
0. Travel 



Includes express charges, telephone, telemetering, insurance 
taxes, etc. 

Includes all charges for water. 

Includes operators' travel to local hardware stores, railroad sta- 
tions, conferences, conventions, etc. The cost of accomodation 
and meals associated with conferences and conventions is also in- 
cluded. 



Tables XIII and XIV summarize the total annual costs for each of the 
categories described above for each project. Where these expenditures represent 
the total cost of operation, unit costs, in cents per thousand gallons is shown. 

Graph No. 2 relates total cost of operation to plant size, considering 
two separate groups of plant: those providing "complete" treatment and those 
providing iron removal, microstraining only, and chemical treatment only. 
Graph No, 3 shows the relation between plant size and unit cost of operation fgr 
the same groups of plants. 
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GRAPH No. 2 (above) 

TOTAL OPERATING COST vs. PLANT SIZE 

REGRESSION LtNES 

% "Compiete" Treotmem 

logioY - -0.O99 -f- 0600 lo^KsX 

' -' 0.94 „ J ,4 

"on removal, Microsfraining or Chemicol Treatfnenf 

lOQio Y r -0.619 + 0.636 lOfto X 
r - 0-68 n = iO 

Where X = desrgn capactiy in thousand gallons per doy 

Y= foJoi operating cost m thousand dollars 



GRAPH No. 3 (below) 

UNfT OPERATING COST vs. PLANT SIZE 

REGRESSION LINES 

# "Complete" Treament 

log,o Y= 2.723 ~ 0.391 log^ X 



r = -0.93 
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O Iron removol, Microstroining or Chemical Treotment 

l°5'<iJe%2.295 - 381 log,o^X 

Where X- design copocity m thousand gallons per day 

Y- unit operoting cost in cents per thousand gollons 

"TH" 
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TABLE XIII 



OPERATING EXPENDITURES 



SURFACE WATER SUPPLIES 




















NOTE Units 


are (joffors 


unlesa otherwist stated. 




UNIT 


























PROJECT 


COST 

:OOOB<i 


TOTAL 


REGULAR 
PAYROLL 


CASUAL 
PAYROLL 


FUEL 


POWER 


CHEMICALS 


GENERAL 
SUPPLIES 


EQUIPMENT 


REFWIRS^ 
MAINT 


SUNDRY 


WATER 


TRAVEL 


Amherstburg 


36 


10S079.19 


61561.57 


2097.84 




18466.49 


6969.40 


4669, 10 


2697.24 


4290.08 


4446. 16 




879.31 


Bancroft 




126.45 
















2.33 


124.12 






Beave rtoti 




123.65 


















123.65 






Bleiiheim 


36 


S(>813.42 


29160.20 


3124.65 


946.55 


5197.28 


5392.. 30 


1557,79 


2126. 80 


2408.41 


663.84 




229. 60 


Bobcaygeon 


105 


21265.27 


10657,11 


903.0b 




1456.45 


965 . 00 


1001.29 


206.00 


5496. 15 


508. 7B 




71.43 


Cache Bav 




454.48 


4. 43 


241.78 






151.47 








5.28 




51.52 


Chalk River 




360. 48 


141.33 














143.36 


75.79 






Comber Twp, 




1166.47 




813.38 






166.50 








10.00 




176.59 


Dresden 




3200.03 










875,10 






1906.23 


358.70 






IXinnville 


4 


146617.04 


7H333.7y 


880,83 


968. 7 7 


43567. 80 


3634,66 


2559.28 


2519.77 


7715,80 


6122.14 


(65. 77) 


379.97 


Ear Falls 


48 


H936.14 


1963.01 


1345.82 


140. 19 


2137,78 


392.99 


415.27 


198.22 


1915.59 


290,79 




136.48 


Eganvilte 


44 


10319.06 


3200.00 








1080.62 


234.00 


428.98 


2624.07 


2713.06 




38.33 


Emo Twp. 


134 


18797.40 


8394.79 


368.29 


815.44 


46U,20 


2517.10 


702.72 


522.23 


3129. 66 


1388.76 




498.21 


Espanola 


9 


15002.29 


10044.73 






3724.25 


449. 94 


40.30 




474. 58 


268.49 






Fenelon Falln 


32 


23025. 16 


12653.43 


2969.31 




3086. 65 


210.00 


1119.80 


728.46 


i:!:;7.38 


818.03 




112.10 


Ge raldton 




194.61 
















39. 49 


155.12 






Goderioh 


20 


77020.32 


45977.03 


4194.21 




8588. 00 


3665.38 


UiOl.OO 


1133. 58 


1817.30 


10225.06 




818.76 


Haileybury 


27 


46663.64 


19688.20 






14740.84 


3992. 93 


2211.34 


1905.00 


2009.84 


1808.25 




307.24 


Harrow 




747.52 












115.08 




96.35 


513.05 




23.04 


Hastings 




3069. 93 








1222.55 


154.35 


13.00 




1306. 55 


373,48 






Lake Erie - Basic System 


f 


218047.24 


97546.35 


10358.71 


6260.24 


37771.25 


9476. 67 


7296.16 


6065.31 


10606.22 


28421.11 




4245.22 


- Second System 


is] 


20965.27 


5045.10 


1020.56 




11488,45 




67,70 


1340.36 


1159.84 


843.26 






- Tert. System 


[ 


322.55 


145.26 


166.95 














10.34 






- Port Burwell 




1356.27 


896.91 


107,97 










152.88 


141.26 


57.25 






- Port BurweU 




3376.56 


1890.32 


306.85 




148.21 




7.32 




66.64 


957,22 






Lake Huron - Wattr System 


C 


461801.04 


168130.25 


9081.03 




186457.01 


25678.61 


7007.95 


12600.90 


13472.10 


36636.75 




2730.44 


- Ailsa Craig Vill. 




2127.90 


151.85 


72.50 












113.55 


1790.00 






- Bosanquel Twp. 




5289.28 


257.13 












4975.00 


57.15 








- Grand Bend 




4147.08 


276. 30 


24.71 










3785.17 


44.92 


15.98 






- Ilderton Res~P.S, 




192S.91 


582,30 


325.54 




831.84 








75.08 


111.15 






- ParkhiU 




504.05 


387. 14 


57,56 














59.35 






- Parkhill 




2196.27 












44.64 




1020.37 


1131.26 






Lambton County 




115551.91 


65404. 59 


5247.76 


2022.82 


29398,88 


5219.16 


2633, 70 


2467.20 


861.18 


1806.63 




489. 99 


Marmora 




1253. 90 










1009.00 






25.05 


219.85 






Meaford 




19764.39 


















19764.39 






Michipicoten Twp. 




339. 54 


















339.54 






Moosonee 


HI 


32523.11 


10086. 13 




2935.78 


5678.04 


5191.45 


2445.74 


4961.63 


524.60 


699. 74 






Red Lake 


24 


24253.49 


10892.85 




572.64 


6863. 75 


1639.82 


872.34 


22.44 


2956.35 


244.66 




188.64 


Rockland 


36 


19845.65 


9838. 91 








4236.22 


843.03 


4355.26 


51.07 


244.16 




2 77,00 


Southampton 




15516.48 










105.00 


134. 12 


89.24 


11679.25 


3508.87 






South Peel 


10 


9722S9. 66 


329674.04 


8897.24 


8314.77 


348881.31 


66290.08 


14894,01 


2832. 16 


33997.24 


147763.58 




745.23 


Union 


11 


183528.67 


100341.96 


1044.49 


2558.41 


27326,36 


15932.23 


4864, 95 


1113. 15 


6587.68 


22129.42 




1630.02 


Warkworth 


34 


5593. 85 


258.91 


2 769.29 




901,79 


545.66 


149. 93 




862.75 


105.52 






Watford, Wyoming t Plympton 




35705. 61 




213.04 




2016.00 




22.22 




1315.31 


103.36 


31988.88 


46. 80 



TABLE XIV 

GROUND WATER SUPPLIES 



OPERATING EXPENDITURES 



NOTE UnJfs ate rfollofi unlesi aihtfwi^t stared. 





UNIT 


























PROJECT 


COST 

O00«al 


TOTAL 


REGULAR 
PAYROLL 


CASUAL 
PAYROLL 


FUEL 


POWER 


CHEMICALS 


GENERAL 
SUPPLIES 


EQUIPMENT 


REPAIRS <: 

MAINT 


SUNDRY 


WATER 


TRAVEL 


Alfred 




Z3S1.02 


165.02 






1492.28 


255.72 




42,64 


307.63 


63.3:: 




54 40 


Anson, HindOQ Si Mioden 


26 


413ft. So 


55.96 


1870.91 




1458.26 


100.98 


51.51 


25.94 


545.00 


,30.29 






Blind Hivt-r 




3279.23 








2292.84 








975.00 


11.39 






Bolton 




2240.79 








2056.52 








154.58 


29.69 






Bracebridge 




48.60 


















48.60 






Bradford 




673.62 














463.60 


168.17 


41.85 






Brantford Twp. 




30*. 42 


















308.42 






Brock Twp. 




741.10 








677.84 








48.17 


15.09 






Caledon East 


19 


.•i:i46.30 


8.88 


1061.24 




1938.06 




75.30 




334.00 


28. N2 






Chesterville 


39 


75S1.53 


4900.00 






884.42 


201.96 




121.80 


540. 45 


932.90 






Clarke Twp. 




2444.21 








319.31 




24.55 




2062.50 


37. n5 






Cooks town 




349.55 


.86 










33.87 


204.56 


33.60 


76. 66 






Klmvalc 




2142. SO 










15.65 






2020.08 


107.07 






Fauquier Twp. 


27 


4075.42 


(826.271 


2079.88 




1910.80 


430.64 


229.44 




188.11 


62.82 






Frankford 


14 


4812.22 


3029.23 






871.37 




73.12 




261.09 


577.41 






Hanove r 




3345. 62 








3325. 91 




5.36 






19.71 






Havelock 




979.24 


19.39 


2,W2.31 




877.14 




176,67 


(240.40) 


355,23 


96. 74 






King Twp. - Schomberg 


40 


B123.31 


31372.09 




410.43 


1237.78 


2044. 90 


892,10 


484.63 


4069,84 


78 . 93 




148.50 


Markham 


12 


80473.67 








36164.58 


5032.30 








1981.23 




66, 30 


MltchcS! 




99.72 
















24.00 


99.72 






Newcastle 




814.19 








496.29 


244.69 






196.53 


49.21 






Orangeville 




2530.52 


















472.56 






Playfair Twp. 




1214.65 








1089.89 




43.01 


64. 13 




17.62 






Port Perry 




3552.51 








2515.96 


971.38 








65.17 






Preston 




120.24 


















120.24 






Hatter & Dunnelt 


20 


2015.11 


13.04 


1375.24 




587.14 








15.58 


24.11 






Richmond Hill 




498.46 


















498. 46 






Richmond Hill - Oak Ridges 




3455.64 


(l.SO) 






2479. 30 








257.92 


720.22 






Stayne r 




109.68 


















109.68 






Thedford 


16 


2785.04 


166.63 


8.25 




1419.75 


225.71 


49.15 


277.98 


506.31 


131.26 






Vankleek Hill 


26 


6268. 15 


30. 13 


2989.53 




1587, 88 


186.35 


182.59 


286.58 


431.13 


416,31 




157,65 


Well injt ton 


20 


4725. 13 


40.58 


2893.56 




704.21 


2 65.. 50 


84.96 


165.35 


396,23 


174,74 






Whitby 'I'wp. 


14 


3870.24 


IS. .15 


1714. U 


5.88 


1288.19 


528.95 


139,84 




119.61 


58.31 






Winchester 


18 


9150.85 


4975.00 






2040.70 


737.62 


159.74 


742.12 


370. SS 


112.79 


12.60 




Woolwich Twp, - St. Jacobs 


68 


3820.01 


2099.79 








43.96 


686,09 


383.57 


221.95 


15,67 




368, 98 



33 



TD 
209 

.W38 
1973 



